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Virus ribonucleic acid molecules are known to induce formation of interferon. Previous reports have demonstrated the inducing activity of the double-stranded RNA extracted from reovirus (Tytell, et al. ~967) , or of double-stranded RNA formed within cells infected with RNA or DNA viruses (Field, et al. ~967; Skehel & Burke, I968; Falcoff & Falcoff, I969; Colby & Duesberg, ~969) . Gandhi & Burke (197o) , using u.v.-irradiated fowl plague or Newcastle disease viruses, showed that interferon production occurred in the absence of any detectable RNA synthesis, and the authors suggested that the single-stranded RNA of the virus was the inducer of interferon formation. Lomniczi & Burke (r97o) arrived at a similar conclusion using Semliki Forest virus as an inducer. However, Huppert, Hillova & Gresland (5969) reported that u.v.-irradiated Newcastle disease virus which was totally unable to produce infectious virus was still able to synthesize virus RNA in infected cells, as detected by a hybridization method. They concluded that some double-stranded virus RNA was probably formed in infected cells which was the inducer of interferon, although they did not report any data on interferon production. Their data are also in contrast to results obtained with chemically inactivated Newcastle disease virus, where it was shown that loss of infectivity paralleled the decrease of induced RNA synthesis in infected and actinomycintreated chick fibroblasts (Scholtissek & Rott, ~964) . This investigation reports a further attempt to search for virus RNA synthesis in interferon producing cells, using a hybridization method.
Newcastle disease virus (NDV) (HE~TS strain) was grown in the allantoic cavity of fertile eggs and partially purified by differential centrifugation before extraction of RNA by the method of Scholtissek & Rott (~ 969 a). The RNA was precipitated with ethanol, washed with ethanol and ether, and dried before dissolving in saline citrate at twice standard strength (2 × SSC). The RNA had a E 260/E280 ratio of 2.03 and contained 0"4 mg. RNA/ml. Interferon was assayed and u.v.-irradiated NDV was prepared as described previously (Gandhi & Burke, I97O) . Comparison with the data of Huppert et al. 0969) showed that ~5 sec. of irradiation (9"2 x io 4 erg/cm~.) caused an average of 7 hits per infective particle, while Huppert et al. using 2.8 x ~o 4 erg/cm 2. also obtained 7 hits. Their preparation was therefore inactivated about three times as rapidly as ours. Chick embryo cells were infected with different preparations of NDV at a multiplicity of about Io (as measured by HA-titre), and actinomycin (~ #g./ml.) was added 4 hr later. Isotope (50 #c of 3[H]uridine/culture of 3 x ~o 7 cells) was present from 5 to 7 hr after infection, after which the cells were harvested, the nuclei removed and RNA extracted from the cytoplasm as described by Gandhi & Burke (I97O) , The RNA was precipitated with ethanol, washed with ethanol and ether and dried before dissolving in 5 x io -~ M-tris, pH 8"0; ~o ~ M-EDTA, rather than a x SSC, in order to lower the thermal denaturation temperature (Kingsbury, t966) . Hybridization was carried out as described by Scholtissek & Rott (I969b, ~97o) . Samples (o. t ml.) of the labelled virus RNA extracted from infected cells were heated and cooled, in order to melt any double-stranded RNA. Comparison of the effect of incubation with pancreatic ribonuclease plus T t ribonuclease showed (Table I , columns z, 3) that very little double-stranded RNA was detectable in infected cells. Cells infected with virus irradiated for 15 or 3o sec. showed a small stimulation of incorporation of labelled uridine into RNA, which was not observed in cells infected with more heavily irradiated virus. Samples, which had been heated and rapidly cooled, were then heated and slowly cooled in the presence of 25 or 50 #1. of non-radioactive virus RNA in order to measure annealing with virus RNA. Table 1 , columns 4 and 5, shows that 95 % of the RNA synthesized in cells in the presence of actinomycin and infected with unirradiated virus was hybridizable with virus RNA (Kingsbury, 1966) . However, less than IO % of the RNA synthesized in cells infected with virus irradiated for 15 sec. was hybridizable with virus RNA. This hybridizable RNA was just over 1% of that formed in cells infected with unirradiated virus and was very near the limits of detection of the method. When cells were infected with virus irradiated for 6o or 18o sec., no virus RNA could be detected at all, yet the cells produced interferon (column 6). Virus which had been irradiated for 36o sec. gave similar hybridization results but failed to induce much interferon formation. A second experiment gave a similar result. In our earlier report (Gandhi & Burke, 197o) we reported that NDV irradiated for periods between I5 and 24o sec. was an efficient inducer of interferon, but that no virus RNA synthesis could be detected by polyacrylamide gel electrophoresis. Using a more sensitive hybridization technique, we have confirmed our previous report and we conclude that interferon production induced by NDV does not depend on virus RNA synthesis, and that the inducer is the RNA of the virus.
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